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BUTTRESSED CONCRETE DAMS

[CHAP. 14
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A special type of joint used in the Pensacola Dam is illustrated in Fig. 1
of Chapter 23.

10.  Buttresses of Uniform Strength.   Schorer has suggested that buttresses
should be so shaped that the first principal stress will be equal to the allowable
limit in compression, and the second principal stress zero at all points.8  How
this is to be accomplished is illustrated in Fig. 8.

Any small portion of the face, 1-2, is assumed to be supported by a curved
column, 1-2-3-4-6-6, which constitutes part of the buttress. The curvature
of the center line of the column is found by combining weight elements with
the force, P. It is possible to compute the form of the curve and the area of
the column for the face segment, 1-2, and for other similar segments.

The widths and thicknesses of the "columns" may be adjusted to produce
a continuous buttress, which may be poured monolithically or with joints

following theoretical "column" bound-
aries. The thickness, of course, is
variable. Schorer presents equations
and curves for use in computations.

This example is presented because of
its value in illustrating buttress action.
So far as the authors know, no dam
utilizing this principle has been con-
structed. As illustrated in Fig. 8, the
separate columns would be in exact
equilibrium with maximum load and
consequently would have a factor of safety against overturning of only one.
This would need to be remedied in an actual design by making the weight of
each column exceed its theoretical value by a factor of safety.

11.  Connection of Facing with the Foundation.    Particular care must be
taken with the connection of the facing of a buttressed dam with the founda-
tion rock.   A connection tight against leakage under high pressure must be
secured in a relatively short distance.   Usually a cutoff trench is excavated into
sound rock.   Fissures are closed by grout or other means.   Important fissures
may need to be cleaned out and refilled with concrete.  At the Rodriguez Dam
in Lower California, Mexico, a shaft was excavated to a depth of 300 ft in a
(presumably) dead fault, and refilled with concrete.9   Similar but much less
extensive treatment is frequently required.

The facing may be made monolithic with the cutoff or may be joined to it
in any satisfactory manner. The joint must be tight under all conditions of
deformation. For multiple-arch dams, the effect of foundation restraint on
normal arch action must be considered.

8 HERMAN SCHORER, "The Buttressed Dam of Uniform Strength," Trans. Am. Soc. Civil
Engrs., Vol. 96, 1932, p. 666,

9 C. P. WILLIAMS, "Foundation Treatment at Rodriguez Dam," Trans. Am. Soc. Civil
Engrs., Vol. 99, 1934, p. 295.
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FIG. 8.   Buttress of uniform strength.